Abstract-The
I. INTRODUCTION
Cattaneo [1] and Vernotte [2] removed the deficiency [3] - [6] [7] , where  is the density and b c is the specific heat capacity. This model addresses short time scale effects over a spatial macroscale. Detailed reviews of thermal relaxation in wave theory of heat propagation were performed by Joseph and Preziosi [8] and Ozisik and Tzou [9] . The natural extension of CV model is ( , ) which is called the single-phase-lagging (SPL) heat conduction model [10] - [14] . According to SPL heat conduction model, there is a finite built-up time q  for onset of heat flux at r , after a temperature gradient is imposed there i.e. q  represents the time lag needed to establish the heat flux (the result) when a temperature gradient (the cause) is suddenly imposed.
Many new simulation models such as phononelectron interaction in metal films [15] - [16] , phonon scattering in dielectric crystals [17] , insulators and semi conductors [18] - [20] , have recently been developed in order to study the mechanisms of heat conduction in microscale and or nanoscale that cannot be described by Fourier's law. To describe microstructural interactions a further modification of SPL model gives the dual-phase-lagging (DPL) model [21] , Due to the complexity of the DPL heat conduction model, temperature solutions can be obtained analytically for limited engineering applications [22] . The most popular solution methodology has resorted to either finite-difference or finite-element methods. Only a few simple cases can be solved analytically. Some of the most popular analytical solutions are the method of Laplace transformation method [23] - [25] , separation of variable method [26] , [27] , the Green function method [28] , the integral equation method [29] , and variational iteration method [30] .
Recently Lam and Fong [31] and Lam [32] conducted studies by employing the superposition technique along with solution structure theorems for the analysis of the CV hyperbolic heat conduction equation and one dimensional DPL heat conduction model. The temperature profile inside a onedimensional region was obtained in the form of a series solution. The method is relatively simple and requires only a basic background in applied mathematics. However, it was noted that solution structure theorems concentrated only on physical problems subjected to homogeneous boundary conditions. It was pointed out that there is a way to solve problems with non-homogeneous boundary conditions by performing appropriate functional transformations, namely by using auxiliary functions.
The purpose of this study is to apply solution structure theorems to study two dimensional DPL heat conduction in a finite plate subjected to homogeneous ISSN: 2231-5373 http://www.ijmttjournal.org Page 36 boundary conditions. The DPL heat conduction equation is solved using the superposition principle in conjunction with solution structure theorems. The outline of the paper is as follows. DPL heat conduction model is given in section 2. Section 3 deals solution of dual-phase-lagging heat conduction model. Section 4 contains result and discussion. Conclusion is given in section 6.
II. 2D DPL HEAT CONDUCTION MODEL Tzou [21] overcome the deficiency by including the cause-and-effect of the temperature gradient and heat flux relationship and proposed the dual-phase-lag model, (4) . Using Taylor series expansion, the first order approximation of (4) gives
Equation (5) 
 
(not necessarily equal to zero), response between temperature gradient and heat flux is instantaneous and in this case (5) is identical with the classical Fourier law [33] . It may be also noted that while the classical Fourier law is macroscopic in both space and time and (5) is microscopic in both space and time. Taking divergence on both sides of (5), we get
Introducing the energy conservation equation [33] to the (6), we get   
A. Method of Superposition
The superposition technique can be applied to solve linear heat transfer problem with non-homogeneous term [7] , [34] , [35] . With the application of superposition principle, the original problem (7) 
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B. Solution Structure Theorem
With the help of solution structure theorem [7] , once the solution of sub-problem (1) is known, solution of sub-problems (2) By substituting above (10) into (8) 
